Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.035; wR factor = 0.093; data-to-parameter ratio = 15.6. organic compounds o440 Saeed and Bolte
The dihydropyrimidine ring of the title compound, C 13 H 15 ClN 2 S, adopts an envelope conformation with five almost coplanar atoms (r.m.s. deviation = 0.054 Å ) and the C atom bearing the two methyl substituents deviating from this plane by 0.441 (2) Å . The best plane through the five almost coplanar atoms forms a dihedral angle of 89.56 (5) with the benzene ring. The crystal packing is characterized by centrosymmetric dimers connected by pairs of N-HÁ Á ÁS hydrogen bonds.
Related literature
For details of the biological activity of pyrimidine-2-thiones, see: Alam et al. (2005) ; Sriram et al. (2006) ; Leite et al. (2006) ; Kappe (2000) ; Rovnyak et al. (1995) ; Swamy et al. (2005) . For a related structure, see: Yamin et al. (2005) . Table 1 Hydrogen-bond geometry (Å , ). (2) 3.4054 (16) 169.1 (17) Symmetry code: (i) Àx þ 1; y; Àz þ 1 2 .
Experimental
Data collection: X-AREA (Stoe & Cie, 2001); cell refinement: X-AREA; data reduction: X-AREA; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: XP (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97.
1-(4-Chlorophenyl)-4,4,6-trimethyl-3,4-dihydropyrimidine-2(1H)-thione A. Saeed and M. Bolte
Comment
The title compound belongs to a novel and rare class of dihydropyrimidine-2-thiones. Their synthesis has been attracting widespread attention due to diverse pharmacological activities such as antibacterial (Alam et al., 2005) , antitumour (Swamy et al., 2005) , antioxidative (Sriram et al., 2006) , analgesic and anti-inflammatory properties (Leite et al., 2006; Kappe, 2000) .
In addition, these compounds act as antihypertensive agents as well as calcium channel blockers and neuropeptide Y antagonists (Rovnyak et al., 1995) . The formation of the closely related 4,4,6-trimethyl-1-phenyl-3,4-dihydropyrimidine-2(1H)thione as a side product during the reaction of cinnamoyl isothiocyanate and aniline to afford the corresponding thiourea derivative has been reported (Yamin et al., 2005) The title compound was prepared by the reaction of 4-chloroaniline with 4-methylpent-3-en-2-one in presence of potassium thiocyanate in acetone.
The dihydropyrimidine ring of the title compound adopts an envelope conformation with five almost coplanar atoms (r.m.s. deviation 0.054 Å) and the carbon atom bearing the two methyl substituents deviating from this plane by 0.441 (2) Å. The best plane through the six ring atoms forms a dihedral angle of 89.42 (5)° with the phenyl ring. The crystal packing is characterized by centrosymmetric dimers connected by N-H···S hydrogen bonds.
Experimental
Potassium thiocyanate (5.4 mmol) was added to a stirred mixture of 4-methylpent-3-en-2-one (5.4 mmol), 4-chloroaniline (5.4 mmol) in dry acetone. The reaction mixture was refluxed for 3 hours. On completion of the reaction, the reaction mixture was cooled to room temperature and poured into ice-water. The precipitated compound was recrystallized from methanol to afford the title dihydropyrimidine-2-thione (62%). Recrystallization from methanol afforded the title compound as colourless crystals: Anal. calcd. for C 13 H 15 N 2 S: C, 58.53; H, 5.67; N, 10.50; S, 12.02%; found: C, 58.49; H, 5.72; N, 10 .61; S, 12.14%;%.
Refinement
Hydrogen atoms were located in a difference Fourier map but they were all included in calculated positions [C aromatic -H = 0.95 Å; C methyl -H = 0.98°] and refined as riding [U iso (H) = 1.2U eq (C) or U iso (H) = 1.5U eq (C methyl )]. The methyl groups were allowed to rotate but not to tip. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.57142 (2) 0.69991 (4) (7) 0.0175 (7) 0.0037 (5) 0.0114 (6) 0.0023 (5) C2 0.0220 (7) 0.0197 (7) 0.0190 (7) −0.0011 (6) 0.0120 (6) 0.0013 (6) N3 0.0193 (6) 0.0360 (8) 0.0162 (7) 0.0046 (5) 0.0104 (6) 0.0030 (5) C4 0.0182 (7) 0.0276 (8) 0.0213 (8) 0.0039 (6) 0.0089 (7) 0.0023 (6) C5 0.0230 (7) 0.0254 (8) 0.0273 (8) 0.0045 (6) 0.0151 (7) 0.0027 (6) C6 0.0252 (7) 0.0233 (8) 0.0264 (8) 0.0024 (6) 0.0172 (7) 0.0022 (6) C7 0.0299 (9) 0.0330 (9) 0.0442 (11) −0.0031 (7) 0.0206 (9) −0.0078 (8) C8 0.0298 (9) 0.0410 (10) 0.0232 (9) 0.0098 (7) 0.0097 (8) 0.0067 (8) C9 0.0365 (9) 0.0395 (10) 0.0301 (9) 0.0075 (7) 0.0216 (8) −0.0014 (8) C11 0.0222 (7) 0.0256 (8) 0.0157 (7) 0.0024 (6) 
